It has been shown previously that in microorganisms the folic acid activity of yeast concentrates can be increased by appropriate enzymatic digestion (0. D. Bird et al., J. Biol. Chem. 157: 413, 1945) . Bird et al. named the enzyme involved vitamin B, conjugase because it was capable of splitting vitamin B, conjugate (pteroyl heptoglutamic acid). Since that time, two main types of conjugase have been described, one present in hog liver and having a pH optimum of 4.5 (0. D. Bird et al., J. Biol. Chem. 163:649, 1946) , the other present in chicken pancreas and having a pH optimum of 7 to 8 (M. Laskowski et al., J. Biol. Chem. 157:731, 1945 ).
An amethopterin-sensitive strain (SF/ +) of Streptococcus jaecium (S. faecalis, American Type Culture Collection 8043) and an amethopterin-resistant mutant (SF/AM) of this strain which was 1,000 times more resistant to amethopterin than S. faecium (SF/ +) were used as the enzymes sources.
S.faecium (SF/ +) was grown for 18 hr at 37 C in 100 ml of Folic Acid Assay medium (Difco) containing 3 m,ug/ml of folic acid (Calbiochem, Los Angeles, Calif.).
S.faecium (SF/AM) was grown for 18 hr at 37 C in 100 ml of Folic Acid Assay medium containing 3 m,g/ml of folic acid and 100 myg/ml of amethopterin (Lederle, New York, N.Y.) .
The cells were washed and used as inocula for 6 liters of corresponding media. The inoculated media were then incubated until a turbidity reading of 65 to 80 Klett units was obtained, as measured in the Klett-Summerson photoelectric colorimeter at 660 m,u (filter # 66). For both organisms to reach the desired turbidity at the same time, S.faecium (SF/+) was grown at 26 C and S. faecium (SF/AM) was incubated at 37 C.
Separate experiments showed that the temperature of growth had no effect on the conjugase activity of the cultures.
The cells were harvested in a Sorvall RCL continuous flow centrifuge at 23,500 X g and were washed three times with 25 samples of a hypertonic sucrose solution consisting of 0.8 M sucrose, 0.002 M MgC92, and 0.1 M S0rensen's phosphate buffer (pH 6.5). They were then resuspended in approximately 15 ml of the hypertonic sucrose solution and were incubated in a 37 C water bath for protoplast formation. At zero-time and at 1-hr intervals, 0.1-ml samples were removed. The samples were added to 5 ml of 0.01 M S0rensen's phosphate buffer (pH 6.5), and the turbidity was measured, water being used as a blank, in the Klett-Summerson photoelectric colorimeter at 420 m,u. When turbidity dropped to a constant low value, the incubation was discontinued. This procedure for protoplast formation took about 3 hr.
To lyse the protoplasts and obtain the cell-free extracts, the cells were centrifuged at 12,100 X g for 10 min. The supernatant fluid was discarded, and the pellet was gently washed with distilled water to remove any residual sucrose solution. The protoplasts were resuspended in 15 ml of lysing solution consisting of 0.003 M MgC12, 1 mg of deoxyribonuclease per ml (Nutritional Biochemicals Corp., Cleveland, Ohio), and 0.01 M S0rensen's phosphate buffer (pH 7.0). The suspension was mixed well and was allowed to stand at 25 C for 15 min with occasional shaking. The cellular debris was then separated from the crude lysate by centrifugation at 14,500 X g for 15 min in a Sorvall RC refrigerated centrifuge at 2 to 5 C. The supernatant fluid was decanted and saved.
Protein determinations were made on the lysate supernatant fluid with the sulfosalicylic acid method with bovine serum albumin as a standard. The supernatant fluid was adjusted to contain 1 mg of protein per ml, and this material was used as the enzyme source.
The reaction systems consisted of cell-free extract (1 mg of protein per ml) and various concentrations of pteropterin (Lederle) in 0.1 M S0rensen's phosphate buffer (pH 6.5). The following controls were included: pteropterin control (200 m,ig of pteropterin per ml + 0.03 ml of chicken pancreas conjugase added); complete system minus lysate, reaction stopped at zero tempting to speculate that this enzyme plays a role in amethopterin resistance, making available ysate, incu-microbiologically active conjugates of folic acid otal volume from quantities of previously unavailable pteroylmples were hexa-,y-glutamyl glutamic acid. These conjugates 2 hr, auto-could then bypass the amethopterin-sensitive he reaction, pathway and be converted into tetrahydrofolic acid conjugates.
